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(57)Abstract: 

PURPOSE: To improve the coding efficiency by forming a code 
representing the existence of a non-null conversion coefficient for a 
color difference signal block separately from a CBP code of the color 
difference signal block and applying variable length coding to the 
code together with the CBP code of a luminance signal block. 
CONSTITUTION: A hybrid coder 12 executes hybrid coding in 
combination with motion compensation prediction coding and 
transformation coding such as DCT. A motion compensation 
prediction error signal S2 of an MB layer outputted from the hybrid 
coder 12 is subject to variable length coding such as a Huffman code 
at a VLC device (variable length coder) 13. In this case, the variable 
length code called the CBP representing whether or not a block in 
the MB has a non-null DCT coefficient to be sent is added to a 
header of the MB layer and the resulting code is sent. The CBP is 
sent so long as any block in the MB has a non-null coefficient. The CBP is formed 
device 16 receiving an input of the motion prediction error signal S2. 
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(54) PICTURE SIGNAL CODING AND DECODING METHOD AND RECORDING MEDIUM 

(57)Abstract: I 
PURPOSE: To improve the coding efficiency by forming j 
a code representing the existence of a non-null 
conversion coefficient for a color difference signal block 
separately from a CBP code of the color difference 
signal block and applying variable length coding to the 
code together with the CBP code of a luminance signal 
block. 

CONSTITUTION: A hybrid coder 12 executes hybrid 
coding in combination with motion compensation 
prediction coding and transformation coding such as 
DCT. A motion compensation prediction error signal S2 
of an MB layer outputted from the hybrid coder 12 is 
subject to variable length coding such as a Huffman 
code at a VLC device (variable length coder) 13. In this 
case, the variable length code called the CBP 
representing whether or not a block in the MB has a 
non-null DCT coefficient to be sent is added to a header 
of the MB layer and the resulting code is sent. The CBP 
is sent so long as any block in the MB has a non-null 
coefficient. The CBP is formed by a CBP forming device 16 receiving an input of the motion 
prediction error signal S2. 
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(54) [»»0>«ft] mfc»^iwfbacf«4Mb*fe attrtcBiWH* 



(57) [KM] 

MPEGl^I^^oo, 4:2: 
0, 4:2:2, 4:4: 4 = ^tK— ^ ^ h 




» 



[iif#3S i ] Axmmm 1 mm^mm^mm^ e> 

3 ] ft #JS i xte 2 fBtt<z?Pi«fi^^b^ 
tit 4 ] a*^ 2 iE«omifcflr-gr«F#fl:*ife^43 

A#®fl&«-§-fl* (4:2: 0) y*~ «rV h<D=i l/tf— 
[MM 5 ] 1**91 3 IE® W»*ftJWfeKi*i 

A^PI^S^ (4:2:2) yjr*—T y yh<D=>'1fi— 

p «F*3fls 4 tr y h $ h s r £ & »« t 5 mmt 

6 ] 3 |B*OH«« *RF-Wk*ifeic J3 
A*W««#2 S (4:4:4) ^ h CO 3 >-/K~ 

hBffe«-§-<£>^£\ buIE2 \?y h(D=i- WzZQM 

7 ] If l xtt 2 i£*fcoB»fi#^J-5Hfc;*f 
frlEfe^m-§-^n^^coCBPW#«, pT*««F»{fcS 



(2) WW 5 ? 6 - 2 7 6 4 8 1 

2 

&&b\^xmwfcm<Dtz$><Dmfe<om&$:ft^. *r*s 

t\ 

Kl»*U WS«*^nry^OCBP«F-8-^*lc:*5r*fi: 

uzfvy? HMSfcT?«F#fl2 £ ttfcB^m-^Srffiv LCI 
<&CBPW#£Sr#JltU r^CBP^tSrtttU « 

flfriaa**ttfecBP»#tt, iw«#^ny^«>fcae> 

20 coCBP^-i-i:, feUft-^-^n^^Ofcfe^CB P^-§- 
feii^n^^WCBPW^IiSiJCM^ 

2 try bxmf&tstix^z^b&w&birzm&m 
30 im*m 1 1 1 9 fB«<DB«ft-§-ffi#^^fe^ 

£ r £ £ -t z> B«ft#S#<t;*feo 
i 2 ] IS*« i o !B«<DB«m#«#<b2fifc 

B*(t#^ (4:2:0) 7^-v7 h^^y^-^y 
hBlfeff ME 2 if ^ h<D3-Kl!iJ:5, mflE 
n y ^ CO C B P $ tit V ^ 5 r ^ £ 

¥0 [fi*« 1 3 ] ft 1 1 1B«OPf««#*#fl2** 
B^f^ 5 (4:2:2) 7^v7fOny^y 

Iflt** i 4 ] if i i E«coH««#a#ft*ife 

50 B^f^5 (4:4;4) F(0=«y^y 
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« 



3 

[R*J6 l 5 ] flt*9t 9 »*<oB«ffi*«-Wfc^ifcfc: 
(IWaftS«3^ny^«)CBPflF-B'«: % *r&fifi-i§-fb£ 

[000 1] 

^»^fA, »w«b^^a, 

[0 0 0 2] 

ftg'>^f A ft if o J: 5 KBlMMfc-Cft & 

[0 0 0 3] ft*ttft«F#{fc*ai: LTte, MPEG(M 
oving Picture Expert Group) 1 MPEG 1 £ 

f±, ISO (liSWM) <bIEC (l^i^i^ 

OJTC (Joint Technical Committee) icos 
C (Sub Committee) 2 9 <OWG (Working Group) 1 1 

MPEGl-Ctt, »#*«*Me#fl5i:DCT (Discre 
te Cosine Transform) W#fb*fi^^fri£;fc>^>f :/y 
y K(Hybrid)*a;^s^RffiSi^rv^S. 

[0004] m9u&y u--Art»-Wb*ar±iiWfc«#o 

= t1 , t2 , t3 K:ttfc*Tim«rffiOT*#lMI 

PCI, PC2PC3 5 fi 

[0005] AinmF-wbiaaw:, wt«fs#<o 

7 1'- AIWIH tr«JH b"CIK9cP^ 5 lift P C l »tf P 

C2, PC2WPC3 IB^lfSRf*— *«>18$>T*ft 

5ISf-^PCl 2, PC2 3 

9 E SI * *r A ± £ * 5 1> © X *> % 0 
[0 0 0 6] ^*UCfc 9l*lfc«*ei3&^^Ar4, Mfg 
PCI, PC 2, PC 3 ^^(D^Xcom^—^i: 

5tcft£*LT^5 0 

[0 0 0 7] ^2ti. m&i/— <D£olZ-7U 



(3) WBB¥6- 2 7 6 4 8 1 

ftoTV^o 

[0008] 7u- J*2te, r7u— afW-shl 

£*t5<D-e, Intra Picture tm3ti% 0 
[0 0 0 9] 7 8, 11, 1 412. ml 

*iRia>bo^ao£*L-T\ ^Baw-^fbstts^ 

T% Predicted Picture tmttiZ> 0 
[0010] £<bt-, y U — J* 0 , 1, 3, 4, 6, 

yo 7, 9, io, 12, i 3&, m#jaja>£>, «*rpj^ 

lb£ix£tf>T\ Bidirectional Picture km$*iZ> 0 
[0011103 {c^T <fc 5 tc, »lH8»-&fbi£«fiA 
v D £itij&51[H]&£tf* brWtfll*2MMMI 

frb7* y?y*— ^y Mc^&LT, xy 3 - y . 

A^rTSo 

[0012] — ^A^Mfe?*-* <t 

fabzfv y?y* — ^ry h\Z^&£tl% 0 ^(D^U y 

[ooi3] ^otrv h y — *Mi, affi-^Eft*^ 

StHWjU :^7-^7^7t-Vi/H^ 

[ooi4]-tto7i/^m?-^ (tr^^^) 

#X^^^^Mfl§(7)^>> a^D y 5t-ft£ 

yi -Y4 co^ij ^ ^^-r a fe^m^— ^ 

ftSfeHm-i-x-^Cb RTfiCr Sr^-CftSo 
[0 0 15] CCO^ ^^^^^^cojljft^— ^COSE^IJ 

40 «Ttt/h^p y^^ffi-epftt^-^dsiltt-rs <t 9tcft 
[0016] ^crr^^D/D^^it »Sft#^ 

m&f—f&Y] ~Y4 W4ypy^T'lO(D*fti:t 

I*. x-^»^(6«^s$tt^c^NFra«#s^b*aa$H 

54B^*)S 0 fl»J;Ltf, MPEGltU UfSft^-O^ 
15WJ:9(:, -ttt-?ttlo<o»/J^oy^Cr , 

50 cb (ciexieH^^-^dssflDsr^tts. 
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[0017] — *\ MPEG 1 O^SrSWfcMPEG 2 
tCfci^Tte, «F#{bO»*^45iif««#S:4 : 2 : 0 
=2^/K— *^Mf#*f#T*£:<, 4:2: 2^>-/tf~* 
^hft^4 : 4 : 4 a + 

[0 0 18] H6*5j:^|g7^, 4:2: 2*5j:tf4 : 

4 : 4 =i V'jK— hm j %-<n*:ft,^ti<Dm'&'X*<n-? ? u 

Zfu j/^©W»**to 4:2: 2 a 

4:4: 4 a h K*5V>T tt, ftM!^ 

[0 0 19] 3i^=a— Ttt, *Q.giSr^^n:/n 5/^ 
[0 0 2 0] AJlZtLtcT'v yty*—^v h«t 

[0021] ^(Dtc&m% zfattiirztztbcD^mmm* 

[0 0 2 2] :^Py^|fiTO7t/- AHMBi^lft 

[0 0 2 3] ro^SO^e— KfcfeirK:, ^n^» 

07i/-AHmr-^^l, ^KH^-^Sr 
flJtftlslKSr^bT^-r^^ y — h=1^-f (dct 
(discrete cosine transform ) ) lHl!8HCtti;£i"5 <t 5 

[0 0 2 4] DCT0Kttlft««^O2»C7C*BB8Sr*Jffl 
[0 0 2 5] ^p^py^t5t^7 

>r ^sic^st^r sr x-cdct^&x-* 

pT*ftW#ft; (VLC (variable length code) ) WXk 



(4) ^6-2 7 6 4 8 1 

6 

[0 0 2 6] Jl^fc^-^Srea-TSlRH:, ^^^n 
S> * rtco#^n 5/ * ^e«-r-<#**<DD C T 

0 fr&^-tC B P (Coded Block Pattern) tmi 
fr£ el^g^-SHVLC, Variable Length Code)£rMB 

m<D^yf— \£ttto\,Tfcm-r% 0 CBPIt M B tp(D 

[0 0 2 7] H9tC, ^fftfSp|«^4 :2:0ny 
70 b{f^CO^^COCB PfffiOVLCf- 7 As 

&7F~t 0 r^f-^W^ MPEG 1 ~Ct>fflV^ b^tTV^ 
6t>tf>-e£>9 s YO, Y1, Y2, Y3, Cb, Cr tf>:/u;y^Jl 

0' t Lt, MS B (Most Significant Bit)^)^ 

3fe^<-C2ji**^i:Uyti:*^ffiSrCBP«[i:L. **t 
-etb<ott^»i£:-r5 vlc a- — KSr4itv^, 
[0 0 2 8] m-i-fbt-*3V>r«, VLC&I3 9 £ 2 
ii»*^fc:2EtfcU MSB«fc*>Y0. Yl, Y2. Y3. Cb, C 

20 b\z.t£Z> 0 m*-\£. Jftfc*©^" l l l" (DVLC^ K 
(4, YO. Y1, Y2, Y3<D^n 3, ? ^^Jt**^«**S# 

«te#*EL#^) o MPEG1W4 : 2 : 0 =" 

(Cb. Cr^n ^ ^) jc^^Sfc^#ffiL^V> 

[0 0 2 9] ff#ffci-5SHfca*4 : 2 : 2=^-^^ 
bin^&Wr&te, 11100^5^ YO. Y1.Y2. 

Y3. CbO. CrO (Dzfuytm^. ^ti^tMD^u y ? {z. 
SO ol>T#*«»dS& 5*^5^3:4 : 2 : Ony^ 

t£T\ Cbl.CM a)2o©^py^lcov^ 
fc^r 1' f fcl/ 0' £LT, 2tryh©HSftfff 
(FLC, FixedLength Code) £e3£-T5 0 rtUcfc 
VLC3-K©)?fS+2^h^ CBP^e3H 

[0 0 3 0] #-*Hbi-5WI6riS4 = 4 : 4^^tf—*ls 
hm&nm&K, Y0.Y1.Y2. 
Y3. CbO, CrO (Oyfn single , ^n-etb<D^n 5/ ^ lc 
^0 OV^T**«!fc3ftS*)S^if5d»«r4 : 2 : 0 a ^tf—* 

bl.Crl <Z)2o(D^n y^to^T, 15 ' 

I 1 , 41' 0' irbT, 2 if 3, hOHSfiW-^Sreai 
i"«5o ^^(C, Cb2,Cr2 \zi\,^xm&lZ2 \? *y b<Dffl 
^S??#^r. Cb3. Cr3 Icov^r i>mmiz 2 if 3/ h^H 

S+6tf3/hr% CBPl:fiSt5wi:^r^5o 
[0 0 3 1] i^k^-^SrStf i:ofcBraES«F^bIi] 

50 m^^f h/K CBP4ifi:*lc^ftff*ft«!m 
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[0 0 3 2] mi£'< y^r > * y .& 
**yicttttLft:«, gr^O*^ ^ >^X\fy hXhV 

^ST-fblnJ&U::^- K^y* LTtfft^^r- sU&M 

ail. ^^eyrttcSiE^g (t-^7D^(i7 

[0033] m^mms<v7T <dt— zmmtm 
mmm^c^xm^m^m^t^^-^^^ < 

[0034] *tc^intnM\cmm'<v7 7**}) <o^f 

* y tefi^MWf c^:oTS-7-^lHIS&coft^•^^^ 
[0035] m&*4km&te, m^t^\m^hmm^ti 
^-^^m-^-L, ^fi^b^-^^r^^^^ y- 

i^-^^i^^Slrl DCT (Inverse discrete cosine tras 
form) oKt££tix\,^ Q 

[0036] iDCTiMiggfL mmf-ik®mx'&-%'£thtzm 
mmm^(Dm^mm^(Dmt}b vxmbfrx<z> 

fctbic^ ro^^r^W^^MUr^LiAtfr bX\ 

mmm.^zftte o x ^ 5 0 

[0 0 3 8] ^^filtii, ^ — ^Tig-^tt^ilj 
[0 0 3 9] Ml 21:73^^0 ^^y-fi'^^^ 
77 7^lT^Mfft (IVLC) IhI^(cA^^H 

[0 0 4 0] ffi«^b0&, IDCTdDKL «j^M«IhJ^co 



(5) #1¥6 - 2 7 6 4 8 1 

8 

mm*m s (D^^^-mmwxv&^tc b&vx& 5 e 

[0 0 4 1] ®j#M«IiIKf±, IDCTHJK^ai^^-^ b 

mmzmx^mmmb a&x^mmmb it7u- 
A^^eyt^s^tfo ^^iifefj;, *->-^-yxmm 
®.-^£tiz>mt$Lb±<m— nmi&xtb*), ?k<Dm-%-m& 

[0 0 4 2] 

10 i&mtmfrisko b-rzw&M] 4:2: 2^4 : 4 : 

hfB*<^»B«S:«-«^ CBP^ 
K*r«F#{bi"5IR, WxtfBIl OfCifc^T, YO. Y1.Y 
2, Y3, CbO, CrO (D^v jf^©4tl:#f©fli|[^4 
<. Cb1,CM cd2oco^p y*co^fea>fc#*flMBc 

[0 0 4 3] ±|BO«F^b*«fe"Ctt, Cb1,Cr1 
<o«*# *> 5 it ao K c B p £ ##{bi- 5 i&gtf* & 5 # , 

YO, Yl. Y2, Y3, CbO, CrO (D^xn y#frt>mf8L&tl 

5cb pmn ' oooooo* tte*>, Mtsv lc^-k 

20 dS#fiELftV\ got, CBPfflOTLCf^ >OMC*r 
fctCV LC 3— K*f**0i-5jE*J&S£U, MPEGU 

[0044] ^i:, ^i/tf—^isYmm^*'^? 

[0 0 4 5] ffioT, feMflC^LT, 4 : 2 : 2 =r 
30 >7$<- ^ hjf#CD#^2 bf^ K 4:4: 4^y,f 

[0 0 4 6] 

m#o i mm ^m^c<omm^ ws^d^^^^ 

SU r<£>#^ nyD7^Wi LTEEiffi^ScOfe 
¥0 «ffiftt5^§: ttfc^OC B PH f HtffE^^ 

[0 0 4 7] *38W^J:51i««#a*fb*tt 
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£Sr#«IU :©CBPSf^L, m^ZfrtcCB 

*#ft*»«-*5V^-C, IWB«fSHtCBP«FfH:, W 

^Ot^OCBPlff feHff^n7^(OCBP^ 
* £ tt»J * Hfc , &m§^7 n 3> * ICO V vc 

0)£lft«R<o#ft <0#«e&^T a— K t a> b ft s r t & 

[0 0 4 8] 

[flUB] *1*afcl-VLC*rfr5fc#tf>CB 
Pfit^rYO, Yl, Y2, Y3, CbO, CrO^^^n y^^feW 
j£LTl^cfc#>, #J;itf4 ; 2 : 2 a >-^-^> Mf # 
MfcJ^T, r © 6 y ^ fc*f ©ffW 1* 1 4 < , 
^ «9 OCbl, Cr1<£>:/n ;/ ^ £> o 

*35WT?E:, YO, Yl, Y2, Y3, Cb' , Cr' ©t^t 

CBP*0>fc<fc*ai5&IiaSft< ftSo «o"CCB 
Pl(^VLCT-y/Hi MP E G 1 T'fflV^tlTV^ 

[0 0 4 9] £/c, 
«»3&SlfifcfffiL*<Tfc, VLCSrfro/tflK 4: 

2:2a vm^(on^it<om^\tn\^. 2 tr^ 

K 4:4: 4 a >-*K~^ > Mf ^W^fb^*^*?!? 

VLC<D^£ff 5*:ttTft<, WJPi^ybJftS* 
»*< 45. 
[0 0 5 0] 

immm (i) ra-*flds« (^>^H tco^-c 
*^pjo c b p <DW&fc^m& h o fe»B»w^bStt 

[00 5 1] *^kgtt*«> A*£*bfciiHfc«HS4 
(C^tfci^4MPEGl XWr — fffifelcm^^Xft 

[0 0 5 2] 1 . -fWtm 

x 8iB*^fe«j*Sns 0 «9x.tf, DCT (Discrete C 
osine Transform) te^tf^flr-CSIfT^ttSo 
[0 0 5 3] 2. MB (^^n^ny^) jf 

[0 0 5 4] 3. .xJf 



(6) #|§¥6-2 7 6 4 8 1 
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©x7-)Rffi^«toT^ibtt6J:9^4otv^5 0 

[0 0 5 5] 4. fcT^^B 

[0 0 5 6] 5. GOPl 

[0 0 5 7] 6. fcT^v— ^r^^S 
tf^v— ^rv^ti, PM*U->fX, 

[0058] ^n^itmrn^m^^m^mm-r^tc 

^«««*feft^-C&So mbcOtS^^s S25R 
20 [0 0 5 9] W^b*ttS»1il««, H«A*«^- 1 0 

[0060] ^>r^y 3/ KW#fls»i 2tit waifta 

«|B*«F-SHk**i: ltftS«4fcwt*5«if«*f 
Sy^-SHb £ D C T (Discrete Cosine Transform) ^<£> 
*lft«F#{fc:S:a^fc»*fe^^y * K(hybridm#fb 

30 Z.Z>\cm&$:^z_f£\,^<DX\ r^CliR^SrfRtSo 
[0 0 6 1] W/y?/ K«F#fb»l 23&*e>a*Stb5 
MB»<Z>Sb*1t«^aKII«#S 2te, VLCS (pT« 

$tL^ 0 ^coi: ^ x ^©MB rt^y D y ^ ^g^t^f 
gMI(ODCT«fc«r»o^if 5 C B P (Coded B 

lock Pattern) kvfttti 6 ^6«Ff SrMBl^s^ ^ 

io-efc**offfRSrfcTtfeaS*ix5o CBPIt «j 
#»flft^a»2S«#S 2C0A*SrSWT, CBPi« 
i 6KTflKS;£ix5o CBP^^i-^i^(cfflv>5r/w 

. a*yXA$r, mmm&&4 : 2 : 2a>7K-^^h<f-^ 
[0 0 6 2] CBPWl6(t ^fv^D/ny^ 

y*0>Wi, Blft**^i:oT*35Ct>, 4:2: 0a^ 
#-^^b«*fte>tf«-lfi, 4:2: 2^y^y 
h«-?-*f>tf*2ffl, 4:4: 4 a hft#4 

6>tf#4«fcftS, COf**lf5x b£r^*vencb\ c 
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// 

y h~fZ>o 

[0 0 6 3] Cb* & ' V t\ Mf&fg"^ 4 : 2 : 2 =* >- 

a- K!7 — KCbext£tfWci-5o 
[0 0 6 41 Cb* ^ T , 4:4:4a 
— M^-e&ofc^&te, Cb(7)4o<D^ci^^CO 
^^O^n!y^^^^^feofc^^tf#^b, 4 tf 
y h<Da — K!7— KCbext£r«j&-f 6 Q Cr Jcov^t) 
:£<l^tcLT Crext £^5^60 ro=«-K7-KC 
bext, CrexttcoV>Tte, (FLC) T^^c^tt 

£o 

[0 0 6 5] tfcfc, -e* p^p y^^(DA^mmt^ 
Y1Y2Y3 "C^U Cb\ Cr' ti:<)lC6 If y b<D\? y 

[0 0 6 6] M^ff^4 : 2 : 2£>6^te4 : 4 : 4 
a^Ttf-^Mf^T'&ofc^te, CBPi«16 

te, Y0YlY2Y3Cb' Cr' ?r^I^t:Lti, C 
b* cofll^^, '1* as-ty K£;ft,TV^cfe, 
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